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General information
All the reactions were performed in oven-dried glassware and all commercially available reagents were used without further purification. Dichloromethane was distilled freshly from calcium hydride. Ether, toluene, THF, 2-MeTHF used for the reaction were distilled using benzophenone-sodium under nitrogen prior to use.
Melting points are uncorrected.
1 H NMR, 13 C NMR spectra (TMS used as internal standard) and 31 P NMR spectra (85% phosphoric acid used as internal standard) was recorded at 400 MHz, 100 MHz and 162 MHz respectively in CDCl 3 with a Bruker ARX400 spectrometer. High resolution mass spectra for all new compounds were carried out by a Micro mass Q-Tof instrument (ESI). Optical rotation values were taken using an AUTOPOL IV automatic polarimeter. Analytical thin-layer chromatography (TLC) was performed by using glass-backed plates precoated with GF254 and the compounds were visualized with UV light (λ = 254 nm). Compounds were purified using flash column chromatography on silica gel 60 (200-300 mesh).
General procedure for synthesis of α-imino esters
Ketone ester 2 (1.0 mmol), phosphinyl amide 1 (0.5 mmol), triethylamine (1.0 mmol) in DCM (4.0 mL) were mixed and cooled in an ice bath, then titanium chloride (0.25 mmol in a 1 M DCM solution) was injected dropwise slowly during 30 min.
After addition, the ice bath was removed and the solution was kept at rt 12 h. Then, the mixture was poured onto a pad of celite, washing the pad with 15 mL DCM. After concentration under reduced pressure, the residue was purified via column chromatography with ethyl acetate and petroleum ether (from 1:5 to 1:1 v/v) as eluent to give the product 3.
General procedure for asymmetric reduction of α-imino esters
A reaction vial under argon was charged with L-selectride (0.3 mmol) with THF (2.5 mL). Reaction mixture was then cooled to −78 °C for 10 min. Meanwhile, α-imino ester 3 (0.15 mmol, dissolved in 2.5 mL of THF) was cooled to −78 °C for 10 min. Then α-imino ester 3 was transferred dropwise via a cannula at −78 °C and the S3 reaction was kept at the same temperature for 8 h. The reaction mixture was quenched with saturated aqueous ammonium chloride (4.0 mL) and the organic layer was extracted with dichloromethane. The organic layers were dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure. The crude product was purified using GAP method or flash column chromatography on silica gel using EtOAc/hexanes (2:1, v/v) as the eluent to afford protected α-amino esters 4.
General procedure for cleavage of auxiliary
N-Phosphinyl-protected α-amino ester 4a (0.3 mmol) was dissolved in methanol (2.0 mL), concentrated hydrochloric acid (8.0 mL) was added dropwise during 5 min by syringe, and then the mixture was stirred at room temperature overnight. The solvent was removed in vacuo, and the residue was dissolved in DCM (5.0 mL), followed by addition of triethylamine (1.0 mmol). Then the solution was cooled on an ice bath before CbzCl (0.5 mmol) was added. The mixture was stirred at room temperature overnight until protection was complete then passed through celite. The celite was washed with DCM and the organic phases were combined. The crude product was purified using flash column chromatography on silica gel using EtOAc/hexanes (1:3 v/v) as the eluent to afford N-Cbz α-amino ester 5a.
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Characterization data for 4 and 5
Compound 4a. 3, 52.6, 48.1, 47.3, 46.9, 46.1, 31.6 1, 126.7, 55.4, 52.7, 48.1, 47.3, 47.2, 46.4, 31.6 (d, J = 11.1 Hz) 
